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RESPECTIVE ARTICLES

(57)  There is disclosed a labelling group (5) for ad-
vancing a series of labels (2) to be applied onto relative
articles (27), comprising: afirstdrum (11), which is adapt-
ed to convey a strip (10) of labels (2) along a first path
(Q) and towards a transfer station (T); cutting means (12,
13), which are adapted to cut a sequence of single labels
(2) from strip (10); a second drum (16), which is fed by
first drum (11) with cut single labels (2) at transfer station
(T) and which is adapted to convey simultaneously a re-
quired number of cut single labels (2) along a second
path (R); first drum (11) moving at a first tangential speed
(V1) at transfer station (T); second drum (16) moving at
a second tangential speed (V2) at transfer station (T);
first tangential speed (V1) is different from second tan-
gential speed (V2) and is adjusted on the basis of re-
quired number of cut labels (2) to be simultaneously con-
veyed on second drum (16).

LABELLING GROUP AND METHOD FOR APPLYING A PLURALITY OF LABELS ONTO
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Description

[0001] The present invention relates to a labelling
group and to a method for applying a plurality of labels
onto respective articles.

[0002] Labelling machines are known which substan-
tially comprise a carousel for conveying articles to be
labelled, e.g. containers filled with a pourable food prod-
uct, and at least one labelling group for applying labels
to relative containers advanced by the conveyor.
[0003] The above-indicated labelling machines are
generally known as roll-fed labelling machines.

[0004] In detail, the labelling group substantially com-
prises:

- ashatft forrotatably supporting a reel off which a strip
of labels is unwound and fed along a feed path;

- a plurality of unwinding rollers for unwinding the
backing web along a rectilinear feed path;

- a motorized roll, which unwinds the strip of labels
and determines the speed thereof;

- acutter drum, which rotates about a first axis, is fed
with the strip and outputs a sequence of cut single
labels;

- atransfer drum, which rotates about a second axis,
receives the cut single labels from the cutter drum
at a transfer station and advances these cut labels;
and

- agluing drum for applying glue onto the each previ-
ously cut label, while the latter is advanced by the
transfer drum.

[0005] In particular, the cutter drum drives in rotation
a rotating blade and the labelling group comprises a sta-
tionary blade, which is fixed with respect to the rotating
drive.

[0006] Inthisway, as itis advanced by the cutter drum,
the strip of labels is gripped, at a predetermined angular
position of the cutter drum, between the rotating blade
and the stationary blade and is accordingly cut in the
sequence of single labels.

[0007] Furthermore, the cut labels are retained on the
transfer drum and on the cutter drum by means of the
vacuum applied thereon.

[0008] In particular, after having been cut, two thirds
of each label rests on the transfer drum and one third
rests on the cutter drum.

[0009] Thus, each label is driven, after having been
cut, by the transfer drum and accelerates from the speed
determined by the motorized roll to the speed determined
by the transfer drum.

[0010] The transfer drum comprises a number of divi-
sions, i.e. of angularly spaced sectors along which the
vacuum is applied. The number of divisions equals the
number of labels which can be conveyed simultaneously
by the transfer drum.

[0011] For example, a transfer drum with three divi-
sions conveys three labels for each rotation while a trans-
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fer drum with two divisions conveys two labels for each
rotation.

[0012] Thus, the higher is the number of the divisions,
the lower is the maximum length of the labels that can
be transferred and the higher is the rate at which labels
can be applied onto respective articles.

[0013] In order to change the number of the divisions
of the transfer drum, a different number of sectors with
different angular lengths is mounted thereon.

[0014] The transfer drum and the cutter drum are ro-
tated about respective first axis and second axis with
respective firstangular speed and second angular speed.
[0015] Still more precisely, the trajectories of the trans-
fer drum about the first axis and the cutter drum about
the second axis have a common tangent at the transfer
station.

[0016] Thefirstand second angular speeds are chosen
in such a way that the tangential speed of the transfer
drum is equal to the tangential speed of the cutter drum
at the transfer station.

[0017] Inthisway, the single cutlabels undergoes sub-
stantial constant acceleration from the speed of the strip
to the tangential speed of the transfer drum, when they
are transferred from the vacuum drum to the cutter drum
at the transfer station.

[0018] This transfer modality is normally known as
homokinetic transfer.

[0019] An advantage connected with homokinetic
transfer is that the risk that labels corrugate during the
transfer is substantially reduced. This is due to the fact
thatthe single cutlabels undergo a substantially constant
acceleration, as they are transferred form the cutter drum
to the transfer drum.

[0020] Finally, the labels which have been cut and cov-
ered with glue are transferred to and applied onto the
relative containers, which travel at a given rate corre-
sponding to the output rate of the labelling machine.
[0021] Even if the known solutions perform well, they
leave room for improvement.

[0022] Itis desired in the artto use transfer drums with
different number of divisions, e.g. to process labels of
different length and/or to apply the labels at different
speeds.

[0023] Inthe known solutions, in order to preserve the
homokinetic transfer, this is possible only by changing
the diameter of the transfer drum. This is due to the fact
that the cutter drum conveys one label only for each rev-
olution and the homokinetic transfer can be, therefore,
achieves only if the circumference of the cutter drum
equal the length of each division of the transfer drum.
[0024] Accordingly, every time thatitis required to vary
the length or the speed of the labels to be transferred, it
is necessary to remove the existing transfer drum from
the labelling group and to install a new transfer drum with
a different diameter on the same labelling group, as
shown in Figure 1.

[0025] This operation is complex, time-consuming and
requires the availability of a plurality of transfer drum with
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different diameters.

[0026] A need is therefore felt within the sector to use
the same cutter drum with transfer drums, which have
been provided with different number of divisions, in a
simple, low time-consuming and economic way.

[0027] Itis an object of the presentinvention to provide
a labeling group which meets the above-identified re-
quirement.

[0028] The aforementioned object is achieved by the
present invention as it relates to a labelling group as
claimed in claim 1.

[0029] The presentinvention also relates to a method
for applying a plurality of labels to respective articles as
claimed in claim 10.

[0030] One preferred embodiment is hereinafter dis-
closed for a better understanding of the present inven-
tion, by way of non-limitative example and with reference
to the accompanying drawings, in which:

- Figure 1 is a schematic view of different configura-
tions of a labelling group according to the known so-
lution;

- Figure 2 is a schematic view of different configura-
tions of a labelling group according to the invention;

- Figure 3 is a top view of a labelling machine com-
prising the labelling group of Figure 2, with parts re-
moved for clarity;

- Figure 4 is a top view of the labelling machine of
Figure 3; and

- Figures 5to 9 show in a magnified scale subsequent
respective steps of the operation of the labelling
group of Figures 2 to 4.

[0031] Number 1 in Figure 4 indicates as a whole a
labelling machine for applying labels 2 to respective ar-
ticles, containers 27 for pourable food product in the em-
bodiment shown.

[0032] More precisely, labelling machine 1 substantial-
ly comprises:

- acarousel 4 which rotates about an axis A, vertical
in the embodiment shown;

- a plurality of labelling groups 5, two in the embodi-
ment shown, which apply, in use, a relative glued
label 2 onto containers 27 conveyed by carousel 4
at respective affixing stations 6.

[0033] In detail, carousel 4 receives containers 27 to
be labelled at an inlet station 7, conveys containers 27
along an arc-shaped path P having centre on axis A, and
outputs labelled containers 27 at an output station 8.

[0034] Labellinggroups5 are angularly spaced relative
to axis A.
[0035] Being understood that all labelling groups 5 are

identical, only one labelling group 5 will be described
hereinafter.
[0036] Labelling group 5 comprises (Figures 3 to 8):
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- a shaft for rotatably supporting a reel 9 off which a
strip 10 of labels 2 is unwound and fed along a feed
path O towards relative affixing station 6;

- aplurality of not-shown unwinding rollers for unwind-
ing the strip 10 of labels along rectilinear feed path P;

- amotorized roll 3, which advances strip 10 ata speed
V3;

- acutter drum 11, which is rotatable about an axis B
and comprises, atits outer periphery, only one rotary
blade 12 adapted to cooperate with a first side 14 of
strip 10;

- acutter 26 provided with a stationary blade 13, which
is adapted to cooperate with a second side 15, op-
posite to first side 14, to cut labels 2 from strip 10
along a path Q;

- a transfer drum 16, which is fed by cutter drum 11
at a transfer station T with a sequence of cut labels
2 and rotates about an axis C to convey, one after
the other, each cut labels 2 along a path R; and

- agluingrollwhichis covered of glue and applies glue
onto each cut label 2 travelling along path R.

[0037] AxesA,BandC are, inthe embodiment parallel
to one another and vertical.

[0038] Paths Q, R are arch-shaped and centred on ax-
es B, C respectively.

[0039] In detail, cutter drum 11 comprises a suction
vacuum system 17 (only schematically shown in Figures
5 to 8), which can be operated to exert a negative pres-
sure, i.e. a suction action, on strips 10 and cut labels 2,
so as to retain it on cutter drum 11.

[0040] More precisely, the suction action is exerted
along path Q, so as to convey strip 10 of labels 2 along
path Q, and is released at transfer station T to allow cut
labels 2 to be transferred to transfer drum 16. Transfer
drum 16 comprises a suction vacuum system 18 (only
schematically shown in Figure 9), which can be operated
to exert a negative pressure, i.e. a suction action, on cut
labels 2, so as to retain them on transfer drum 16.
[0041] Transfer drum 16 comprises a plurality of divi-
sions 19, which correspond to the number of labels 2 that
transfer drum 16 can simultaneously convey along path
Q.

[0042] In particular, the higher the number of divisions,
the lower the length of labels 2 that are simultaneously
transferred by transfer drum 16.

[0043] With reference to Figure 3, transfer drum 16
comprises, for each division 19, a pair of angularly offset
front pad 20 and back pad 21, an inter-pad segment 22
which extends between pads 20 and 21, and a sliding
segment 23 which is arranged upstream of pad 20 pro-
ceeding according to the advancing direction of transfer
drum 16 about axis C.

[0044] The number of division of transfer drum 16 can
be changed by varying the number of pads 20, 21 and
segments 22, 23.

[0045] Vacuum system 18 exerts action at pads 20, 21
and inter-pad segment 22 and is not exerted at sliding



5 EP 3 263 470 A1 6

segment 23.

[0046] The outer surface of cutter drum 11 and transfer
drum 16, move at transfer station T respectively with tan-
gential speeds V1 and V2.

[0047] In the embodiment shown, tangential speeds
V1, V2 substantially equal the product of the radius and
the rotational speed of cutter drum 11 and transfer drum
16 respectively about respective axes B, C.

[0048] When each label 2 is cut by the interaction be-
tween rotary blade 12 and stationary blade 13, a front
portion 25 of each label 2 rests on transfer drum 16 and
arear portion 24 of each label 2 rests on cutter drum 11.
[0049] In the embodiment shown, front portion 25
equals two thirds of the length of label 2 while rear portion
24 equals the remaining one third of the length of label 2.
[0050] Due to the factthatrelative front portion 25 rests
on transfer drum 16, each label 2 is accelerated from
speed V3 to speed V1 when it is cut from the remaining
part of strip 10.

[0051] Advantageously, tangential speed V1 is differ-
ent from tangential speed V2 and is chosen on the basis
of the number of single cut labels 2 simultaneously con-
veyed on transfer drum 16, i.e. on the basis of the number
of divisions 19.

[0052] In other words, the transfer of label 2 from cutter
drum 11 and transfer drum 16 is not homokinetic.
[0053] In this way, it is no longer necessary to change
the whole cutter drum 11 when the number of divisions
19 changes, but it is enough to correspondingly adjust
speed V1 of cutter drum 11.

[0054] In greater detail, cutter drums 11 of the same
diameter can be used for transferring cut and single la-
bels 2 to transfer drum 16.

[0055] As a matter of fact, being the transfer not
homokinetic, the length of the outer circumference of cut-
ter drum 11 can be different from the length of the arc of
circumference of each division 19.

[0056] In one embodiment, tangential speed V1 is
greater than tangential speed V2. This condition is indi-
cated as "overspeed transfer".

[0057] In this embodiment, during transfer from cutter
drum 11 to transfer drum 16, rear portion 24 resting on
cutter drum 11 is accelerated towards front portion 25
resting on cutter drum 11.

[0058] In another embodiment, tangential speed V1 is
smaller than tangential speed V2. This condition is indi-
cated as "underspeed transfer".

[0059] In this embodiment, during transfer from cutter
drum 11 to transfer drum 16, front portion 24 resting on
cutter drum 11 is accelerated away from rear portion 25
resting on cutter drum 11.

[0060] In both the embodiments, the higher is the tan-
gential speed V1, the higher is the number of divisions
19 on transfer drum 16.

[0061] Furthermore, when the number of divisions 19
is smaller than a threshold value, first tangential speed
V1 is smaller than tangential speed V2. On the contrary,
whenthe number of divisions 19 is higher than the thresh-
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old value, tangential speed V1 is higher than tangential
speed V2.

[0062] In both the embodiments, tangential speed V2
is greater than speed V3.

[0063] Furthermore, labelling group 5 comprises blow-
ing means 30, which are configured to blow an air flow
F1 onto single cut labels 2 instantaneously travelling at
station T.

[0064] Airflow F1 is directed tangentially to path Q, R,
towards transfer station and in the opposite sense of tan-
gential speed V1, V2.

[0065] Labelling group 5 also comprises blowing
means 35 configured to blow an airflow F2 onto single
cut labels 2 instantaneously travelling at station T.
[0066] Airflow F2 is directed radially to path Q, R and
axes B, C and towards station T.

[0067] In particular, airflow F2 is directed from cutter
drum 11 to transfer drum 16.

[0068] Stationary cutter 26 comprises:

- aframe 40, which extends in the in the zone between
cutterdrum 11 and transferdrum 16 andis elongated
substantially tangential to paths Q, R; and

- blade 13, which extends substantially up to and as
close as possible to transfer point T.

[0069] Blade 13 comprises a cutting edge 42, which
extends transversal, orthogonally in the embodiment
shown, with respect to axis B, C.

[0070] Cutting edge 42 which extends substantially up
to and as close as possible to transfer point T.

[0071] Vacuum system 18 is controlled (Figure 9) in
such a way that the suction action is inhibited along an
arch-shaped portion S1 of path R starting as of transfer
station T at is exerted along an arch-shaped portion S2,
which is arranged downstream of portion S1 proceeding
according to the advancing direction of single cut labels
2 and transfer drum 16 along path Q.

[0072] Portion S1 correspond to the arch starting as of
transfer station T and having an angular extension de-
fined by angle a centred in axis C.

[0073] As aresult, starting from the time at which each
division 19 reaches transfer station T,:

- the vacuum action is inhibited at back pad 21 and in
a portion of inter-pad segment 22 adjacent to back
pad 21 for a certain time interval; and

- the vacuum action is then exerted after the lapse of
the time interval.

[0074] In use, carousel 4 is fed with containers to be
labelled at inlet station 7 and rotates about axis A so as
to convey containers 27 to be labelled along path P and
up to output station 8.

[0075] In the following of the present description, ref-
erence is made to only one labelling group 5 and to only
one cut label 2.

[0076] On the basis of the length of label 2 and/or rate



7 EP 3 263 470 A1 8

of labelling machine 1, a given number of divisions 19 is
applied on transfer drum 16.

[0077] Transferdrum 16 advances at tangential speed
V2 at its outer periphery and cutter drum 11 advances at
tangential speed V1 at is outer periphery. Tangential
speed V1 is chosen on the basis of the number of divi-
sions 19 applied on cutter drum 11.

[0078] In detail, strip 10 is unwound off reel 9 and fed
along path Q by motorized roll 3 at speed V3.

[0079] Strip 10 winds on cutter drum 11, is retained by
the vacuum action on cutter drum 11, and advances
along path Q.

[0080] The interaction between rotary blade 12 and
stationary blade 13 cuts label 2 to the desired length in
a position as close as possible to transfer station T.
[0081] Transferdrum 16 rotates about axis C, receives
cut label 2 and transfer it, thanks to the suction action,
from cutting drum 11 to gluing roll.

[0082] As of when label 2 has been cut, front portion
24 rests on transfer drum 16 and rear portion 25 rests on
cutter drum 11. Thus, front portion 24 of label 2 is accel-
erated from speed V3 to speed V2 and rear portion 25
of label 2 is accelerated from speed V3 to speed V1, thus
generating a tension or a compression in label 2.
[0083] Air flows F1, F2 impinge on label 2 instantane-
ously travelling at station T, thus containing the risk that
label 2 corrugates or stretches due to the sudden differ-
ential variation in speed.

[0084] The suction action on transfer drum 16 is inhib-
ited along portion S1 and is exerted along portion S2.
Thus, starting from the time at which each division 19
reaches transfer station T,:

- the vacuum action is inhibited at back pad 21 and in
a portion of inter-pad segment 22 adjacent to back
pad 21 for a certain time interval; and

- the vacuum action is then exerted after the lapse of
the time interval.

[0085] Transfer drum 16 transfers single cut label 2 to
gluing roll, downstream of which glued label 2 is trans-
ferred to the affixing station 6 where it is applied to a
relative container 3.

[0086] Finally, carousel 4 outputs labelled containers
27 at output station 8.

[0087] When it is necessary to change the number of
divisions 19 of transfer drum 16, e.g. for varying the length
oflabel 2 and/orthe rate of labelling machine 1, tangential
speed V1 is correspondingly adjusted.

[0088] In particular, the higher the required number of
divisions 19, the higher tangential speed VI.

[0089] Thus, "underspeed" transfer is normally carried
out with low number of divisions 19 while the "overspeed"
transfer is carried out with high number of divisions 19.
[0090] From an analysis of the features of labelling
group 5 and of the method according to the present in-
vention, the advantages it allows to obtain are apparent.
[0091] In particular, tangential speed V1 is different
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from tangential speed V2 and is adjusted on the basis of
the required number of divisions 19 of transfer drum 16.
[0092] In this way, labelling group 5 does not carry out
a homokinetic transfer of single cut labels 2 between cut-
ter drum 11 and transfer drum 16, differently from the
known solutions described in the introductory part of the
present description.

[0093] It is therefore possible to use the same cutter
drum 11 having the same outer diameter with transfer
drums 16 having different number of divisions 19.
[0094] Thus, it is possible to convey labels 2 having
different lengths and/or with particularly high speed in a
very simple, fast and economic way, especially in com-
parison with the known solution described in the intro-
ductory part of the present description.

[0095] Airflows F1, F2 impinge on label 2 instantane-
ously travelling at station T, thus effectively containing
the risk that cut labels 2 corrugate due to the differential
acceleration between front portion 24 resting on transfer
drum 16 - and, therefore, accelerated from tangential
speed V3 to tangential speed V2 - and rear portion 25
resting on cutter drum 11 - and, therefore, accelerates
from tangential speed V3 to tangential speed V1 -.
[0096] The risk that cut labels 2 corrugate at transfer
station T is also substantially contained by the fact that
the vacuum action is inhibited along portion S1 of path
Q, i.e. in a time interval immediately subsequent to the
transfer of labels 2 to transfer drum 16.

[0097] Finally, itis apparentthat modifications and var-
iants not departing from the scope of protection of the
claims may be made to labelling group 5 and to the meth-
od for applying labels 2 onto relative articles.

Claims

1. Alabelling group (5) for advancing a series of labels
(2) to be applied onto relative articles (27), compris-

ing:

- afirst drum (11), which is adapted to convey a
strip (10) of labels (2) along a first path (Q) and
towards a transfer station (T);

- cutting means (12, 13), which are adapted to
cutasequence of said single labels (2) from said
strip (10); and

- a second drum (16), which is fed, in use, by
said first drum (11) with said cut single labels (2)
at said transfer station (T) and which is adapted
to convey simultaneously a required number of
said cut single labels (2) along a second path
(R);

said firstdrum (11) moving, in use, at afirst tangential
speed (VI) at said transfer station (T);

said second drum (16) moving, in use, at a second
tangential speed (V2) at said transfer station (T);
characterized in that said first tangential speed (VI)



9 EP 3 263 470 A1 10

is different from said second tangential speed (V2)
and is adjusted, in use, on the basis of said required
number of said cut labels (2) to be simultaneously
conveyed on said second drum (16).

The labelling group of claim 1, characterized by
comprising first blowing means (30), which are con-
figured to blow a first air flow (F1) onto said label (2)
travelling at said transfer station (T); said first air flow
(F1) being directed tangentially to said first and sec-
ond path (Q, R) and at said transfer station (T).

The labelling group of claim 2, characterized in that
said first blowing means (30) are configured to blow
said first air flow (F 1) in the opposite direction of said
firsttangential speed (V1) and said second tangential
speed (V2) at said transfer station (T).

The labelling group of any one of the foregoing
claims, characterized by comprising second blow-
ing means (35), which are configured to blow a sec-
ond air flow (F2) onto said cut label (2) travelling at
said transfer station (T); said second air flow (F2)
being directed radially to said first and second path
(P, Q) and at said transfer station (T).

The labelling group of claim 4, characterized in that
said second blowing means (35) are configured to
blow said second airflow (F2) from said first drum
(11) towards said second drum (16).

The labelling group of any one of the foregoing
claims, characterized in that said cutting means
(12, 13) comprise a stationary blade (13) and only
one rotary blade (12) carried by said first drum (11);
said stationary blade (13) and rotary blade (12) co-
operating with opposite sides (14, 15) of said labels
(2) to cut them from said strip (10);

said stationary blade (13) extending between said
firstand second drum (11, 16) along a direction trans-
versal to said first and second path (Q, R) and sub-
stantially at said transfer point (T).

The labelling group of any one of the foregoing
claims, characterized in that said second drum (16)
comprises vacuum suction means (18) which are
configured to exert a suction action on said cut labels
(2) to retain them on said second drum (16);

said suction action being inhibited along a first por-
tion (S1) of said path (Q) starting from said transfer
station (T) and being exerted along a second portion
(S2) of said second path (Q);

said second portion (S2) being arranged down-
stream of said first portion (S1), proceeding along
said second path (Q) according to the advancing di-
rection of said second drum (16).

The labelling group according to any one of the fore-
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10.

1.

going claims, characterized in that said first tan-
gential speed (VI) is greater or lower than said sec-
ond tangential speed (V2).

A labelling machine (1), comprising:

- a conveyor (4) for conveying a plurality of arti-
cles; and

- a labelling group (5) according to any one of
the foregoing claims;

said labelling group (5) further comprising a gluing
element, which applies, in use, glue onto said cut
label (2) and is fed, in use, with said label (2) by said
second drum (16).

A method for applying a plurality of labels (2) to re-
spective articles (27), comprising the steps of:

i) conveying a strip of labels (2) along a first path
(Q) by means of a first drum (11);

ii) cutting said strip (10) to form a sequence of
single cut labels (2), as said strip (10) is ad-
vanced along said first path (Q);

iii) receiving single said cut labels (2) by means
of a second drum (16) at a transfer station (T);
iv) simultaneously conveying a required number
of said single cut labels (2) by means of said
second drum (16) along a second path (R);

characterized by comprising the steps of:

v) selecting said required number of said single
cut labels (2) to be simultaneously conveyed on
said second drum (16);

vi) advancing said first drum (11) with a first tan-
gential speed (V1) at said transfer station (T); and
vii) advancing said second drum (16) with a sec-
ondtangential speed (V2) at said transfer station
(T);

said first tangential speed (VI) being different from
said second tangential speed (V2) and being adjust-
ed on the basis of said required number of said single
labels (2) to be simultaneously conveyed.

The method of claim 10, characterized by compris-
ing the steps of:

viii) exerting a suction action on said cut single
labels (2) to retain them on said second drum
(16);

said step viii) comprising the steps of:
ix) inhibiting said suction action along a first por-

tion (S1) of said path (Q) starting from said trans-
fer station (T); and
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x) exerting said suction along a second portion
(S2) of said path (Q);

said second portion (S2) being arranged down-
stream of said first portion (S1), proceeding along
said second path (Q) according to the advancing di-
rection of said second drum (16).

The method of any one of claims 10 or 11, charac-
terized by comprising the step xi) of blowing a first
air flow tangential to said first and said second path
(P, Q) at said transfer station (T).

The method of claim 12, characterized in that said
step xi) comprises a step xii) of blowing said first air
flow (F1) in the opposite direction with respect to said
first and second tangential speed (VI, V2) at said
transfer station (T).

The method of claim 12 or 13, characterized by
comprising the step xiii) of blowing a second air flow
radially (F2) to said first and second path (P, Q) at
said transfer station (T).

The method of any one of claims 10 to 14, charac-
terized in that said first tangential speed (VI) is
greater or lower than said second tangential speed
(V2).
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